The Law 9,991/2000 can be considered a milestone in the history of the ANEEL R&D Program, which was created to stimulate the technological development of the Brazilian Electricity Sector. Around R$ 4.5 billion were already invested in the program, covering more than 6,000 projects. Considering the amount of resources involved, the present study aimed to evaluate the results of this program, after the Law 9,221/2000, using industrial property indicators as a measure of performance. The research was based on a survey of the applications for patents and industrial designs, filed in the Brazilian Patent Office (INPI), by the 117 companies operating in the electricity generation segment. The findings showed: the companies that had at least one patent or industrial design application filed in the INPI after the Law 9,991/2000; the type of protection requested; and if the content of the application was related to the goals of the program.
Introduction
Innovation has been recognized as one of the drivers of economic growth. Several authors point out the innovation as a critical factor to the competitiveness and sustainability of the companies. In the literature on the subject, innovation is closely associated with the scientific and technological development, resulting from Research and Development (R&D) Projects, which involve risks and require increased investment and skilled personnel (Santos et al., 2014; Grupp, 1998) . R&D projects can be defined as "temporary entities that conduct a series of complex and interrelated activities with predefined goals" operating as "the heart of implementing corporate innovation strategies" (Du et al., 2014) . According to Thomas et al. (2011) , the high investments that are being made in R&D, both in developed economies and developing countries, have promoted an increasing interest in indicators to evaluate the productivity and efficiency of these projects. With this purpose, patent applications have been used as a measure to evaluate the innovation output of R&D projects (Schwartz et al., 2013; Beneito, 2006) .
A patent is an exclusive right granted by the government to the owner of an invention, which allows to prevent others from commercially made, use, distribute, import or sell the object of that invention, without his consent, for a limited period of time (WIPO, 2014) . There are two types of patents in Brazil: invention patent and utility model patent. The invention patent protects a new product or process that provides a new way of doing something or offers a new technical solution to a problem. In turn, the utility model refers to a functional improvement in the use or manufacture of an object.
The field of industrial property rights, however, also covers other forms of protection such as industrial design. An industrial design constitutes the ornamental or aesthetic aspect of a product, making it more attractive, adding commercial value, and increasing its marketability (WIPO, 2014) . Therefore, the register of industrial design application is another indicator that could be also used as output of R&D projects.
In Brazil, the first concession contracts of electric energy forced the companies, which operated in the generation segment, to invest in research and development. In this context, it was created the ANEEL R&D Program aiming to establish guidelines for the development of R&D projects related to the electricity sector. The first phase of this program covered the years of 1999-2000.
In order to stimulate the technological development of the electricity sector, encouraging the constant search for innovation, the Brazilian government established the Law 9,991, of July 24th, 2000. This law forced the concessionaires, permissionaires and authorized companies of the electricity sector to invest a higher percentage of their Net Operating Income (NOI) in R&D as well as in energy efficiency activities. Therefore, this law increased the amount of funds to be invested in R&D and extended this requirement to other companies of the sector. As pointed out by Almeida et al. (2012) , the Law 9,991 can be considered a milestone in the history of R&D Program of the Brazilian electricity sector. This R&D Program is managed by the National Electric Energy Agency -ANEEL, which is an independent federal regulatory agency. ANEEL is responsible for regulate investment, approve, monitor and evaluate the projects and their results. The guidelines and instructions for elaboration of R&D projects are defined in the Manual for Research and Development Program for the Brazilian Electric Sector (ANEEL, 2012) .
During the period of this program (until March, 2013) about R$ 4.54 billion were invested covering more than 6,000 projects (ANEEL, 2013) . According to information provided by the ANEEL, currently 278 companies are subject to this legal obligation.
These companies are distributed among the three segments of the Brazilian electrical system: (1) Generation -responsible for the production of electricity; (2) Transmissionresponsible for transporting energy to the consumption centers; and (3) Distribution -responsible for offering energy to the final consumer. Due to the size of the electrical system, this study will address only the generation segment covering 117 companies. The generation segment was selected because it embraces the most amount of companies and presents important challenges facing the growing demand for energy.
Considering the importance of the ANEEL R&D Program for the Brazilian Electric Sector and the volume of resources involved, it is necessary to evaluate the results of the developed projects. Therefore, the identification of industrial property indicators arising from these projects can provide support to assess the nature and effectiveness of the innovative effort stimulated by this program. The evaluation of the R&D projects is important not only for policymakers, but also for the managers to make decisions about how to select and prioritize the allocation of resources seeking higher returns and achievement of organizational goals (Ahn et al., 2010) . ented inventions may vary, resulting in different economic values; and cognitive aspects can influence the process of indexing, classification and retrieval of documents, interfering in the results of the surveys (Fontana et al., 2013; Jannuzzi et al., 2007; Simmons, 2005; Cohen et al., 2000) . Study conducted by Mansfield (1986) , for example, pointed out that the sectors of pharmacy, chemical, petroleum, machinery and fabricated metal products are more likely to patent than the sectors of primary metals, electrical equipment, instruments, office equipment, motor vehicles, rubber and textiles. Another study (Cohen et al., 2000) indicated that product innovations are more likely to be patented than process innovations. It was also found that patenting rates vary across geographical areas (Fontana et al., 2013) .
On the other hand, the following factors are used as arguments for the use of patent applications as indicator of innovation: the documents are public and can be easily accessed from the internet; there is a large and growing collection of documents capable of generating statistics for long periods of time; the documents have a standardized structure and contain various information that can be strategically used for several purposes; the documents cover inventions of all technical fields and are usually published ahead of other forms of publication; the documents disclose what is new and what is expected to generate commercial return; the patents are, by definition, associated with the inventive process (Chin, 1999; Archibugi and Pianta, 1996) .
Specifically in relation to patent applications to be used as indicator of R&D projects, Lombardo (2008) mentions some aspects such as: patenting covers only a part of the R&D activities; and patenting activity arises from several sources, for example, individual inventors, universities and other organizations, therefore it is difficult to measure the R&D performance. According to the author, "national trend data relating patenting to R&D expendure has not developed into a strong analytical tool".
In turn, Soethe and Wyatt (1983) say that "the analysis of patent information remains one of the most established, directly available and historically reliable methods of quantifying the output of a science and technology system". Han (2007) adds that "although patents also have several drawbacks, they are, in an overall sense, the most representative of technology in terms of importance and value". Effectively, despite their limitations, the patent documents continue to be widely used to evaluate investments and results of R&D projects (Breyer et al., 2013; Frickmann and Vasconcellos, 2013; Bergek and Bruzelius, 2010; Lombardo, 2008) and to identify innovative trends in various industries and countries (Rodríguez and Gómez, 2011; Carvalho et al., 2009) .
Within this context, the article aims to identify the results of the R&D projects developed by Brazilian companies of the electricity sector, in accordance with the Law 9,991/2000, considering industrial property indicators as a measure of performance. Specifically, the findings of this study show:
(1) the electricity generation companies that participate of the ANEEL R&D Program and have patent or industrial design applications filed in the National Institute of Industrial Property -INPI (the Brazilian Patent Office); (2) the type of protection requested; and (3) if the patent or industrial design applications are related to the ANEEL R&D Program.
Therefore, these findings can contribute to a better understanding of the effectiveness of the program. The article is organized into sections. The next section discusses the patents as an indicator of innovation. The following sections present the method, the results and final considerations.
Background
Indicators are "a measure, [...] a tool that summarizes a set of information on a 'number' and therefore allows to measure certain phenomena among themselves or over a given time interval" (Kaiano and Caldas, 2002) . Viotti (2005) says that the ST&I indicators help understanding the nature and evolution of the science, technology and innovation in different historical circumstances. The concern with indicators related to scientific and technological activities is not recent. According to Soethe and Wyatt (1983) , this topic has attracted interest since the SSRC Science Indicators Conference (1978) and the OECD Science and Technology Indicators Conference (1980) . The ST&I indicators are divided into three groups: input indicators, covering expenses and human resources allocated in R&D activities; output indicators, which show the results of ST&I activities, usually measured through scientific publications, patent documents, and technological balance of payments; and impact indicators, which are still under construction, and seek to measure how an innovation affects the society (MCTI, 2014; Ferreira and Negreiros, 2005; Mugnaini et al., 2005) . This study, however, is focused on the output indicators, more specifically, patent and industrial design applications.
Although the patent applications have generally been used as an indicator of innovation (Schwartz et al., 2013; Griliches 1990) , there are some limitations on its use, such as: not every innovation is patentable; not every patent generates innovation; not every patent application is granted; the company may choose not to patent, preferring other technological strategies; the quality and potential of the pat- Table 1 presents the results of the 117 companies covered by this study, showing the total of processes, the total of active processes and the total of processes filed in the INPI after the Law 9,991/2000 (07/2000 to 12/2013).
Results

Method
This is an exploratory and descriptive study based on survey data from ANEEL and INPI. The methodological procedures are described below:
(1) Identification of the companies that must invest in R&D projects according to the national legislation: the listing of the companies was obtained through data from ANEEL. The survey indicated a total of 278 companies, including the generation, transmission and distribution segments of the electrical system in the country. As the study was restricted to the companies operating in the generation segment, this number was reduced to 117 companies.
(2) Identification of the companies with applications at the INPI: it was made a survey, considering the 117 companies covered by this study, to identify the applications for invention patent (IP), utility model patent (UM) and industrial design registration (ID) filed in the INPI.
The survey was based on the abbreviation and full name of each company according to registered in the ANEEL. It was used the WEBSEEK VS 7.4, a software developed by LDSOFT, which allows to recover data from the Industrial Property Review (IPR). IPR is the official communication vehicle of the INPI that publishes information about all processes.
(3) Information related to the companies and applications: considering the results of the survey, the following data were collected: number of the processes, status of the processes, filing date, type of protection, and tittle and abstract of the documents. From reading the title and abstract was verified the adherence of the process with the themes of the ANEEL R&D Program.
It is important to clarify that:
• The type of protection also included industrial models (IM) and certificates of addition (CA). However, IM is not more protected in accordance with Brazilian law. In turn, CA consists of an improvement introduced in the object of an invention (it is an accessory to the content of the patent and has the same validity of the original patent).
• It was not possible to access the content of the documents in some cases because patent applications are kept confidential for a period of 18 months from the date of filing.
• Some applications were made before the ANEEL R&D Program and promulgation of the Law 9,991/2000. Since the goal of the study was to verify the influence of this law and to evaluate the program, a filter was used to select the processes filed during the period from 07/2000 to 12/2013. As can be observed, only 19 companies had, at least, one process filed in the INPI. Among these companies, 7 had more than 10 applications: Petrobras; Alcoa; Eletronorte; CBA; Furnas; Cemig; and CESP. Petrobras and Alcoa, together, had 1,665 applications, which represent over 90% of the total. Besides the few companies that sought to protect the results of their R&D activities through industrial property rights, there is a strong concentration in just two companies. Total  1852  1493  58  268  21  12 ----- Table 2 . Type of protection and adherence to the ANEEL P&D Program.
The results showed that invention patents (IP) concentrate the most of the processes of protection (approximately 81% of the total). The utility model patents (UM) accounted for a small percentage (3%). This result is interesting since the invention patents require more inventive efforts and present greatest potential for innovation, with better prospects for economic return.
In turn, the industrial design registration accounted for 14.5% of the processes in the INPI. The industrial design was a type of protection little used by the companies covered by this study, with the exception of Alcoa and CBA. In the case of these two companies, industrial design was the most requested type of protection. It is important to note that the activities of Alcoa and CBA are concentrated in the aluminum production, which explains the lack of adherence with the themes proposed by the ANEEL. Most of the titles and abstracts of Alcoa documents, for example, are related to metallurgy technologies.
It was also not identified adherence of applications from Cummins, Thyssen Krupp, Norte Fluminense TPP and Valesul to the ANEEL R&D Program. In the case of Petrobras, although the company does not operate in the electricity segment, it was identified technologies related to energy production. The most of applications of this company, however, are related to the activities of the oil and gas industry. It was possible to identify contents related to electricity production or other topics proposed by ANEEL in the documents of the following companies: Eletronorte, Furnas, CEMIG, CESP, Termopernambuco, COPEL, Termo Norte Energia, CHESF and Tractebel. In this group we observe companies that operate predominantly in the electricity sector. Therefore, there is a greater affinity of the projects developed under the legal obligation with the goals of the ANEEL R&D Program.
Aruanã, CGTF and Itasa had only one application filed in the INPI. However, the documents are in the period of secrecy, so it was not possible to check their contents.
Final Considerations
This study aimed to identify the results of the R&D projects developed by Brazilian companies of the electricity sector, in accordance with the Law 9,991/2000, considering industrial property indicators -patent and industrial design -as a measure of performance.
The findings of the survey showed that only 19 of the 117 companies covered by this study had at least one process filed in the INPI. However, in the case of 6 companies, it was not observed adherence of the contents of the processes with the themes of the ANEEL R&D Program. It was also not possible to verify the existence of adherence in relation to other 3 companies because the period of confidentiality of the documents.
These results converge with some considerations identified in a research conducted by the Institute for Applied Economic Research (OLIVEIRA, 2011), which highlights the existence of an adverse environment for technological innovations in the Brazilian electricity sector. According to this research, the adverse environment is due to some factors such as: the electricity sector is considered technologically mature; it is a very regulated sector; it is a sector with low competition in the country; and the most technological solutions is acquired from major international suppliers.
Although the number of applications is small, we shall note that: (1) the most of the processes was filed after the Law 9,991/2000; (2) among the 19 companies, 11 of them did not have processes of patent or industrial design before this law; and (3) invention patents, which require more inventive efforts, concentrate approximately 81% of the processes of protection.
Therefore, on one hand, the low quantity of patents and industrial designs can indicate a need for adjustments in the program. On the other hand, these results can be an indication that the program is presenting positive results.
However, it is important to clarify that this is an exploratory study and that the results were based on the adopted search strategy. It is also important to consider that there are other R&D projects outputs that were not analyzed. Thus, it would be interesting to identify other results of the developed projects, in order to have a more complete evaluation of the ANEEL R&D Program. 
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